T HE cardiovascular effects of mitral stenosis are not static but vary considerably with the severity and duration of the lesion. The electrocardiogram and vectorcardiogram show a corresponding broad spectrum of findings. The QRS complexes of the electrocardiogram may be normal or show varying degrees of right ventricular hypertrophy. ' The pattern of left ventricular hypertrophy occurs rarely and generally olnly when other valvular lesions are present. 2 A direct relation between the severity of the stenosis and of secondary pulmonary hypertension and electrocardiographic picture of right ventricular hypertrophy has been reported. 3 The vectorcardiogram has been shown to be a sensitive indicator of right ventricular hypertrophy,4 and several studies with the "cube" system of the vectorcardiogram in mitral stenosis Figure 1 Examples of horizontal QRS loops found in this series of patients with mitral stenosis.
Circulation, Volume XXX, December 1964 the horizontal plane. In the remaining 24 patients posterior forces exceeded anterior forces and horizontal plane rotation was normal in direction (counterclockwise). The data to be presented and the discussion that follows deal with an analysis of the vector loops in these latter 24 patients.
Appearance of Vectorcardiographic Loops
Inspection of the horizontal loops revealed an increased posterior orientation of the QRS forces. In this series of patients the degree of posterior variation extended over a considerable range. Figure 1 presents illustrative examples of the horizontal loops found in these patients with mitral stenosis. These loops varied from a normal appearance (1-A) to that demonstrating extreme posterior and rightward position (1-I). Only five of the 24 patients showed horizontal QRS loops that were considered normal on gross inspection. The remaining 19 loops demonstrated increased posterior orientation. The direction of these instantaneous vectors in the sagittal plane can be seen in table 3. The results are of borderline significance when compared with a normal series. However, it is apparent that these patients with mitral stenosis have more posteriorly oriented vectors.
In the horizontal plane a marked variation from the normal could be noted. Discussion In the published series of patients with mitral stenosis, the ratio of vectorcardiograms that are normal to those demonstrating right ventricular hypertrophy varies considerably. When preoperative patients are selected, the current indications for mitral commissurotomy will influence this ratio. The earlier in the course of the disease that patients are selected for surgery, the less will be the incidence of overt right ventricular hypertrophy in the vectorcardiogram. This would probably account for relatively low occurrence (five of 29 patients) of this finding in the vectorcardiograms of our patients. On the other hand, the vector loops of 19 of the remaining 24 patients could not be considered normal. The principal abnormality in these loops was an accentuated posterior, and sometimes rightward, position of the QRS loop. This shift was most marked in the midportion of the loop (40 millisecond, maximum, and half-area instantaneous vectors). Similar loops have been described as occurring occasionally in patients with mitral stenosis 2, 8 In this series of patients with mitral ste- If cardiac rotation can be excluded as a significant factor in mitral stenosis, the findings in this series of patients with mitral stenosis strongly suggest that early right ventricular hypertrophy may produce accentuated right and posterior forces. If the normally predominant leftward forces are only partially counterbalanced, the resultant horizontal loop may appear to have normal configuration with increased posterior orientation. This can be distinguished from the posterior position frequently associated with left ventricular hypertrophy by the voltage of the maximum instantaneous vector-in the horizontal plane. As rightward forces increase, the midportion of the loop migrates further to the right-to assume a right and posterior position that has been more commonly associated with right ventricular hypertrophy. 2, 6, 12 In severe right ventricular hypertrophy, right forces completely predominate, and the horizontal loop assumes that classic anterior and right position with clockwise rotation.
An attempt was made to establish criteria by which QRS loops of the type described might be accurately identified. No single criterion will adequately separate the normal from the mitral stenosis cases. alyzed in detail and compared with the findings in series of normal subjects.
The midportions of the horizontal plane QRS loops were found to be significantly more p,ositerior in orientation. Posterior voltage was increased while maximum QRS voltage was decreased.
It was thought that the findings represent early right ventricular hypertrophy, and quantitative criteria to differentiate these loops from normal are suggested.
